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DETAILED ACTION 

1. The cancellation of claims 1, 3, 9 and 10-19 in Paper filed on 3/23/06 is 
acknowledged. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3, 5-6 and 8-9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Glenn et al (US. 6,571 ,466) in view of Carney et al (US. 5,895,229). 

Regarding claims 1, 5 and 9, Glenn (Fig. 4) discloses a microelectronic assembly 
comprising: a substrate 102 formed of a glass transparent material (column 8, lines 44- 
47 and lines 55-57), an integrated circuit die 104 having an active face facing the 
substrate 102 and a rear face 104U opposite the active face, the active face including a 
central region and a perimeter region about the central region, a plurality of bump 
interconnections 112 attaching the integrated circuit die 104 to the substrate 102 such 
that the active face is spaced apart from the substrate 102 by a gap 1 18, an epoxy 
encapsulant 116 (column 10, lines 47-48) about the integrated circuit die 104 on the 
substrate 102, overlying the rear face 104U of the die 104 (also see column 10, lines 
31-35), and extending within the gap 1 18 to encapsulate the bump interconnections 1 
12, and an optical window 120 defined by the encapsulant 116 within the gap 120 
between the central region 1 18 and the substrate 102. 
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Glenn does not disclose that the epoxy encapsulant 1 16 is a polymeric 
encapsulant having sides perpendicular to the substrate. 

However, Carney (Fig. 6) teaches the forming of an epoxy encapsulant 238 
being a polymeric encapsulant (column 5, lines 9-12 and column 3, lines 54-61) and 
having sides perpendicular to the substrate 248. The polymeric encapsulant 238 is 
formed over and between the chip 212 and the glass substrate 248 for providing 
enhanced reliability to the assembly. Accordingly, it would have been obvious to form 
the epoxy encapsulant 1 16 of Glenn with an epoxy polymeric material because as 
taught by Carney, such encapsulant polymeric material is well known and commonly 
used for providing enhanced reliability to the assembly by distributing the stresses from 
the solder bumps and also by encapsulating the solder bump interconnections so that 
they are not subject to environment degradation (column 1 , lines 44-48). 

Regarding claim 3, Glenn (Fig. 4) further discloses that the central region of the 
die 104 comprises an optical feature 106 adapted for detecting/emitting optical signals 
through the substrate 102 (column 8, lines 44-47). 

Regarding claim 8, Glenn (Fig. 4) further discloses that the bump 
interconnections 1 12 are bonded to the die 104 at the perimeter region and to the 
substrate 102. 

Regarding claim 6, Carney further teaches that the polymeric encapsulant 238 
(Fig. 6) or 36 (Fig. 2) is composed of an epoxy polymer and comprises an inorganic 
particular filler of silica or alumina (column 3, lines 54-57). 
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4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Glenn et 
al and Carney et al as applied to claim 1 above, and further in view of Gonzalez et al 
(US. 2003/0080437). 

As discussed in details above, the combination of Glenn and Carney 
substantially reads on the above claim. Carney (Fig. 6) further discloses that the 
encapsulant 238 is a polymeric filled with inorganic filler of silica or alumina (column 3, 
lines 54-57). 

Carney does not disclose the polymeric encapsulant 238 has a thermal 
expansion coefficient (CTE) in a range as claimed. 

However, Gonzalez (Fig. 6) teaches the forming of inorganic filler encapsulant 
1 16 (par. (0038 J) between the chip 130 and the FR-4 glass substrate 110 (par. 
(0040)). The inorganic filler encapsulant 1 16 has lower CTE and has relatively closer 
CTE match to the chip 130 and the substrate 1 10 by adding a suitable amount of 
inorganic filler in a range of 0% to 80% by weight (par. (0039) and par. (0040)). 
Accordingly, it would have been obvious to adjust the thermal expansion coefficient 
(CTE) of the filler encapsulant 238 in a range as claimed for providing the closer CTE 
match between the chip and the substrate because the CTE of the filler encapsulant 
can be controlled depending upon the CTE of the glass substrate and depending upon 
the amount of filler (0% to 80%) added to the encapsulant, as taught by Gonzalez (par. 
(0040)). 
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5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Glenn et 
al and Carney et al as applied to claim 1 above, and further in view of Chason et al (US. 
6,800,946). 

Neither Glenn nor Carney discloses that the polymeric encapsulant is opaque. 

However, Chason (Fig. 2) teaches an opto-electronic assembly having the 
polymeric encapsulant 240 disposed between the optical chip 210 and the substrate 
130, the polymeric encapsulant 240 is transparent, partially transparent, or opaque over 
the wavelengths of interest 9column 8, lines 24-38). Accordingly, it would have been 
obvious to form the polymeric encapsulant of the above combination device being 
transparent, partially transparent, or opaque depending upon the desired wavelengths 
for the optical device, as taught by Chason. 

6. Claims 1, 3, 5-6 and 8-9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carney et al (US. 5,895,229) in view of Glenn et al (US. 6,571 ,466). 

Regarding claims 1, 5 and 9, Carney (Fig. 6) discloses a microelectronic 
assembly comprising: a glass substrate 248 or 14 (column 2, lines 56-60), an integrated 
circuit die 212 having an active face facing the substrate 248 and a rear face opposite 
the active face, the active face including a central region and a perimeter region about 
the central region, a plurality of bump interconnections 216 attaching the integrated 
circuit die 212 to the substrate 248 such that the active face is spaced apart from the 
substrate 248 by a gap, a polymeric encapsulant 238 formed of a molded body (column 
5, lines 9-1 1 and column 3, lines 54-57) about the integrated circuit die 212 on the 
substrate 248 and overlying the rear surface, the polymeric encapsulant 238 having 
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sides perpendicular to the substrate 248 and extending within the gap to encapsulate 
the bump interconnections 216. 

Carney does not disclose an optical window defined within the gap. 

However, Glenn (Fig. 4) teaches an image sensor package having an optical 
window 106 defined by the encapsulant 116 within the gap 120 between the central 
region of an optical chip 104 and a glass transparent substrate 102 (column 8, lines 44- 
47 and lines 55-57). Accordingly, it would have been obvious to modify the 
microelectronic assembly of Carney by forming an optical window within the gap 
between the central region and the substrate in order to form an image sensor package, 
as taught by Glenn (column 5, lines 32-34). 

Regarding claim 3, Glenn (Fig. 4) further teaches that the central region of the 
die 104 comprises an optical feature 106 adapted for detecting/emitting optical signals 
through the substrate 102 (column 8, lines 44-47). 

Regarding claim 8, Carney (Fig. 6) further discloses that the bump 
interconnections 216 are bonded to the die 212 at the perimeter region and to the 
substrate 248. 

Regarding claim 6, Carney further discloses that the polymeric encapsulant 238 
(Fig. 6) or 36 (Fig. 2) is composed of an epoxy polymer and comprises an inorganic 
particular filler of silica or alumina (column 3, lines 54-57). 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carney et 
al and Glenn et al as applied to claim 1 above, and further in view of Gonzalez et al 
(US. 2003/0080437). 
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As discussed in details above, the combination of Glenn and Carney 
substantially reads on the above claim. Carney (Fig. 6) further discloses that the 
encapsulant 238 is a polymeric filled with inorganic filler of silica or alumina (column 3, 
lines 54-57). 

Carney does not disclose the polymeric encapsulant 238 has a thermal 
expansion coefficient (CTE) in a range as claimed. 

However, Gonzalez (Fig. 6) teaches the forming of inorganic filler encapsulant 
1 16 (par. (0038J) between the chip 130 and the FR-4 glass substrate 110 (par. 
(0040)). The inorganic filler encapsulant 1 16 has lower CTE and has relatively closer 
CTE match to the chip 130 and the substrate 1 10 by adding a suitable amount of 
inorganic filler in a range of 0% to 80% by weight (par. (0039) and par. (0040)). 
Accordingly, it would have been obvious to adjust the thermal expansion coefficient 
(CTE) of the filler encapsulant 238 in a range as claimed for providing the closer CTE 
match between the chip and the substrate because the CTE of the filler encapsulant 
can be controlled depending upon the CTE of the glass substrate and depending upon 
the amount of filler (0% to 80%) added to the encapsulant, as taught by Gonzalez (par. 
(0040)). 

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Carney et 
al and Glenn et al as applied to claim 1 above, and further in view of Chason et al (US. 
6,800,946). 

Neither Glenn nor Carney discloses that the polymeric encapsulant is opaque. 
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However, Chason (Fig. 2) teaches an opto-electronic assembly having the 
polymeric encapsulant 240 disposed between the optical chip 210 and the substrate 
130, the polymeric encapsulant 240 is transparent, partially transparent, or opaque over 
the wavelengths of interest 9column 8, lines 24-38). Accordingly, it would have been 
obvious to form the polymeric encapsulant of the above combination device being 
transparent, partially transparent, or opaque depending upon the desired wavelengths 
for the optical device, as taught by Chason. 

Response to Arguments 

9. In response to Applicant's argument that Glenn does not suggest the molded 
polymeric encapsulant having sides perpendicular to the substrate as amended, the 
new reference issued to Carney et al is applied in the new ground of rejections to show 
the known feature of forming molded polymeric encapsulant. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phat X. Cao whose telephone number is 571-272-1703. 
The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on 571-272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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